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# 31*1 ^*Rr ^71 S>7j- A]^ 7 > 27fl "fl^ *>M-5l 2 Sj-Tj- 

<3!*] #7] ^ Sr>7j- ^1^1 Al^ofl 4E1- OJ^S]^ DflolE-ll- 47fl5. -g- 

efl^i^j- nf-g. 47]]^. til ol E-| # ^"71 *fl 2 <3}*1 A]jrofl tj^sj. ^ z)-7l efl^l 

E it #3.^ ^^71 fltt #5.11 4!Jl ^7l«- ol^^l ^ 

7H t^lS-El ^1^1 CflolEi oj^ ^ l7] . 7 flAl^Cf. 

£ 4 

DQS, ^71^1 nfls-e) 
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^7l^ HVS^ll ^o]b] <U^ ^ o]l- ol^V Dflo]El ^{Data 

input device in a synchronous semiconductor memory device and method of inputting a data 
using the same} 

-£ 1 ^7l^ ti>£^l ^is-sl ^-^^ ^o}e^ ^ ^1^1 M.^-£olcf. 

E4^^t^] *r€- ^7^ aV£3l "flS.^ 3HEi <8 ^ #*\Si\ ^5L°}^. 

S. 5 ^ £ 6£- £ 4^1 W Efolxy c 0 ]c^. 

10: DQS ^5) 20: DIN 

30: 2fl 1 Efl^l 40 ^ 50: 2 ^ *fl 3 Efl*l 
60 51 500: <^#^ ^J: ^7] 

100: 3°fl= c]3cl 200: DQS S^l^H 
300: DQS ^tf r °l^ 400: DIN *Hs) 
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<12> ^ %. 7 ]q wV^j DflS.^ ^ofl -&tr ^1^7)1^ Jl^^-S 

^7^ tilS^l ^olE^ <^ ^ C-flo]Ei °m « 0 V^ofl ^ ^o]4. 

<13> DRAM ^ ^ ^£1- 7) ^^-^1 ^7}S\o] ^ELsL 

DRAM (synchronous DRAM; °}*} SDRAM ' °1 s}- *lcf.)ol 7l]^-5]^cf. 
<w> se^ t-IHEi ^ ^^1^171 *b ofl^ ^ is}# o])x)6\} 

^■7)z\o] c-flolE^ olf^MEi ^(Double Data Rate; o}*} 'DDR*o]e|- ^-tf.) SDRAM j*!- 

Rambus DRAM°1 7^5] 

<15> DDR SDRAM ^-f ci] o] e-| 7> Jl^f^S ^HStii ^ slH>i( source 

synchronous interface)!- ^He}^ 31°!^ di^H 3He1s}- ^-o] 

^Ir'H^l clHEi iSlfi ^lS(data strobe signal: ^r'DQS'Hr W.HI ^7]S\o] ^%^r 

<16> £ ^BflS] ^7l*§ «V£^1 uflS-El C-HojE^ °m ^]7> £^5)^ olcf. 

<17> ^Efloj ^ojE^ ^Ife DQS# v)*\^*}7) ^tr DQS «Wl0), c-flol e] (DIN)* 

^3]^^>7) ^ DIN ^(20), DQS^ <3Wdsr4Hl ^ & ^o] Ei (DIN)* 2fl*l*>7l 

^tr ^ 1 2fl^l(30), DQS3 ^^](dsf4)ofl ^2} HM Ei (DIN)*- $\x]*}7) ^tr 2 

Efl*l(40), DQSSI s>7j- 3!*l(dsf4H] ^ *fl 1 efl*l(30Hl Hfl*m <Q^ c "Il 0 l E i (DIN)-* Efl*l^- 
7] ^tr 3 efl^l(50) ^ ^H^H #^ (strobe clockHl ^MH^-sH 1 2 ^ ^ 3 efl 
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^1 (40 ^ 50)°fl sfl^l^ t-flolBKDIN)^! #5.^ <^#^ #5.^ ^# 

^ a] Jl ^^71(60)1- o]^o] xlcf. 

<is> m. 7 ] %#^sL ^o]sl±= c-flolE^ DQS^ ^^)(dsr4)oll nj-e}- jft i sfl 

*l(30)°fl efl^l^cf. l-<H-2.^ <93 ^M^fe DQS^ S>7J- ^^(dsf4)ofl 4^ *fi 2 efl 

*](40)°fl T^^cf. olfif %.x\o\] 1 Hfl*)(30Hl HMe^ DQS^I ojl 

^(dsf4)oll ^ t\) 3 Efl*l(50)<>ll ^1^4. 

<19> 3 ^ 2 Hfl^l(50 ^ 40 HI Efl^l^ ^«}*}| ^ Cfl o) Ei ^ ^H^ti. 

#^(strobe clockHl 4^ #S« a}3L ^7l(60Hl ^S\JL, a]jt 

^^7l(60)fe #5.^ ^^(GIO)l- ^^5>7ll 

<20> ^, oj^ cflolE^ DQS^I ^lxl( d f4)<Hl 2 7fl ^(align)^^. 

<2i> ^eic-fl JEDEC tt^HH tDQSSCwrite command to first DQS latching transition)^ 

0.75*tCK ~ 1.25*tCOL ^f>\5l 9X^ . DQS^ 3>*1 (dsf4)Str 1.25tCK ~ 1.25*tCK 

^ ^ ^, 0.5*tCK ol-^l^ 7>^ ^ £ 2» t2sM -g*3* r £ ^-cf. 

<22> ^ 2 ofl^ tDQSS=0.75tCK <?] efl^ £\}o)b\ , tDQSS=1.25tCK ^1 Hfl*l=l 31 

^ iBSl #^(strobe clockH S^sM $X^. 
<23> E 2 °fl SL^s} wl-sf ^-ol ; ae^h 1-eHstrobe clock)^ ^M-o) <5>tt 4Me)£. 

^ ^ HHEi7> €^r7fl El^ l*tCK (DQS^l ^^(dsf4) nfl ^7) 

n>cf <^<a) _ 0 .5*tCK (DQS^ 1§r# eW(dsf4) ^117} 0.5tCK *r°ll- ^ 1-^* ^ 

$1SLIL3- DQS^ 3M(dsf4) ^Jl°11 Efl^ls]^ tflolel ^a1 0.5*tCK *H§-^ * r °l7> 

^*fl % v )= 0.5*tCK 7> ^cf. ^e^y. (Strobe clock)2f <?>M-^- cflolElo) ^cfl n >^l^- ^| 
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*tf% a.** iE£a #^ (strobe clock)<>l ^ 3H^7 r ^fls]-^ ^ 7 r £-tiH] 

^^-7} S)JL, °] %J>- ^cfl d}t1o S ^ 0.25*tCK 7> ^cf. 

tt tWPST (Write DQS Postamble Time: (0.4-0. 6)*tCK) X\ ^ 7}^ 3f- jl 

(Hi-Z)^-nfls ^°}7}o\ o}nfl DQS Als^l (ringing) <>] ^SH. Q*}*] ^ 

7} ^7}S. ^3^r ^-f ^ SL^-7} ^§ ^ ^Cf. 

^ 3 <HH^ tDQSS=0.75*tCK » 7H^ DQS °1H tWPST((0.4~0.6*tCK)) °]^*\] ^, ^-«] 
^ DQS ol^ofl DQS (ringing) °) t^Ml S]^ ^ -t ^ Xicf. 3^*11 ^ ^f^*!) 

HH^xr ^^d-^o] «^^l(dsr4)^l^o11 tt^-Sr ^^°-S ^^t^. dqs ^ojofl 7] 

<y*H ^fll-Tfl ^€ DQS #3*1 (glitch) ^Isofl ^]sfl^ iflJjt-^ 0.5. ^ 3!*l(dsr 4)^l^lSf 
3}*Kdsf4)^]jL7> ^7}3_ ^*Rr 7$-$-*\]±r <tmSL3. ^o]SL±r 3,4 *i*fl ^Jl^r ^7>S. 
^3tr 3!*Kdsi4) -tlsofl ^SflAi ^ ^o. s w>^7fl ^ iSS£ § 

^(strobe clock)°l £17] ol^oj) ^ ^flS-g- HMe^V ^7>S. ^tr 31*1 (dsf4) 

^(align)^. #3.<g <^#^ ^l^(Gio)# Lfl^r 

iHSM. #^(strobe clock)°] #w>=. fl] o| E ^ # <y#^ A}jr ^7l(60) 

^r. ^SSi #^(Strobe clock)*]- ^Ml^S. DQS^l^(tDQSS7> 0.75*tCK <?] 

^-^-^ DQS ^!JO^ 71 0.75*tCK 0.75*tCK ^ 0.4*tCK (tWPST7> 0.4*tCK ~ 

0.6*tCK o)b.S. ^i^-i- 7>xl7i) ^-f 0.4*tCK 7> ^cf) + r PW (^ ^ (ringing) AS <?]Sfl 
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A i iH^Hr ^IJL^ ^^M, *}7 0 i- °J)*Kdsi4) ^IJL^r DQS^ Al^ofl o]*fl Dlfo] 

» ^^r^r ^nj-^oflA^ SL^7\ ^*8f>}x] SHrHl rPW» 400psS 7)1^ iL^ t"^ €^ 

^ Ef^(tCK)ol 14ns ^6\]X\^ SL^-7\ SMI ^cf. 

<28> ^Hfl 5)5.^ Jl^sf iSSI (strobe clock) 4 oji*l(dsf4) *]Jl 

ofl Efl^sH c-flolE^^ n^o] u]^- 3|-o>(o.25*tCK )^:7l o> ^ ^M^l 

DQS ^1J1<H1 ^(ringingH ^MJ*M| s}^ ^h. 7> ^ oi^. 

<29> tCfe}^ M. ^5^4 nVu}7fl ^ DQS^l 3!*Kdsf4) 4lJL» nfl ^-g} 

nvs.^ 2 M ^ ^^S)7fl S>JE.S.*| ^#*r ^ flfe ^7l^ «V£ 

*fl tflolE^ ^ o]s. oj-g-tr <^ wj-^ *ll^-*RrC|l ZL ^ o] 

<30> igJ-Tgcq c^s js.^ o. rg^ol E-o^ j£ t WPST + rPW 7> ^lM-7l ^7?}x}u} QQS ^ 

HI $M. 

<31> Aj-^ S.^^. ^^ 7 ] M^ofl ^71^] tHlasj C-flolEi og^ 

^^tt cflolEi iE£H AiJl(DQS)^ A o V ^ ^ °fl ^31*1 ^IJl ^ o*l 

*1 ^IJl-i- ^*h=- 
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<32> ojj^l 271] Tfl 2 ^1^1 Aijn- 

7flS. -g-M cflolEil- # 7 | ^ 2 T5}7j- 95*1 Aijrofl 4^ ^ z)-7l efl^l^>7l ^t!: 

<34> ^ ^"71 CflolEi ^ ^iL^Ei^ X$ o\ &\ # #5.^ ol#^ E]-0]o]l 

^1^-^71 #3.^ ^]Jl ^^7l# ol^O^^l ^,§- ^-Cf. 

<35> AJ-7] ^o]Ei ^ ^cf^ ^ ^1X1 Ajjrofl nJ-Ej- «^ ^ cfl o] E|# efl^^l ^ Til 

l efl^l; 

<36> a o v 7 | ^1^1 xi ^ofl rtfel- ^-71 ^1 l Efl*H efl^l^ ^ t y 0 ^ ^ Afl5 __o 

3* ^"71 5fl^l^>7l ^ afl 2 ^1 3 efl^lS. t)1 1 2fl*l zLf-; 

<37> ^>7l ^ 31X1 A] Jrofl tc}.^ Aj- 7l 2 ^ Til 3 Sfl*H ^"71 Efl^l^ ^ AflS 

£ c-llolEil- Z^-71 2fl*l<5l-7l 4 ,^1 5 ^ ^ 6 Hfl^lS *H 2 Efl^l ZL-|- ; 

<38> ^-Tj- oj]*l Ajjrofl rcfei- ^-71 ^1 4, ^11 5 ^ 7)1 6 2fl*H A?] Efl*l^ dH^S}- xfl 

^ <^ 21-71 efl^l^>7l *\) 7, Til 8, Til 9 ^ Tfl 10 ^ 3 Bfl*l 

<39> AV 7l ^ 2 ^>7J- fl*] AlJrofl aj-e^ a o > 7 ] ^1 7, Tfl 8, Tfl 9 ^ Tfl 10 2fl ^Hl ^7l sfl*l^ 

°m CllolEil- Zl-71 Efl^l^>7l $® Til 11, Til 12, Til 13 ^ Til 14 £fl *1 3. 4 Hfl^j ^ 

ft i'g-SM ^l^^^l^. 

<40> ol*} ( t^sfoj trf^- ^^lif ^1*1 A|^^ 7 )^ ^Vcf. 
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<4i> s. 4 ±=. ^. ^6\] ^ ^71^ y>£^l ofl 3. e] «iEig.*| 

<42> BLCburst length)=4 3. o] -f-o^ tj-ji 7 |.^^. ^ o. f DIN (400)5. 

c-flolE^Clst data)^ DQS e) a] t>} (200)5. ^-£^ 3J*l(dsr4) 41JL<>1] <5}s]H 

2fl*l(LatchlH sfl^l^nf. 

<4 3> DQS ^a]^(400)S.^-e^ ^^](dsf4) ^JL7> *LT& 2fl*](LatchlH efl^sH 

cflolE^ist data)-cr 2fl*l(Latch2a)5. ^Ajofl HHEi(2nd data)^ 2fl*l 

(Latch2b) Hfl^l^cf. rfA] ^*Kdsr4) ^]517> iE^ efl*l (Latch2a) 2fl*l£H 

cllolE^ 5fl^(latch2b)^l Hfl^l€ dl^Bi(2nd data)^ efi*l(Latch3a ^ 

latch3b)5 ^ ^^3)- ^Ajofl Aflg*4| cflolEK3rd data)^ Hfl*l(Latchl ^ Latch3cHl 2fl*l 

< 44 > o]<^ sR> ^l^(dsf4) ^]S7> iE^ Hfl^l(Latch3a, Latch3b ^ Latch3c)ofl efi*lsH $1 

£ 3*^*11, ^^fl ^ ^l^i^ 3HEi(ist data, 2nd data ^ 3rd data)^ efl^l (Latch4a, 
Latch4b ^ Latch4c)S. ^7] ^sqju. Hfl^l (LatchlH efl*]£H ^ ^^^fl ^H^Ust data) 
tt Efl*l(Latch2)5. tfl °1 e-| (4th data)^ zfl*l (Latch4dH] sfl^l^cf. 

<45> n DQS^erOlw1(300)^E^ 2 ^ ^1^ (2nDsf4)^lJl7l- EL^ 2fl*l (Latch4a, 

Latch4b, Latch 4c ^ Latch4dHl efl^s]^ 3HEi-cr 2fl*l (Latch5a, Latch5b, Latch5c ^ 

Latch5d)5 JL 2fl*l (Latch5a, Latch5b, Latch5c ^ Latch5dHl Hfl^l^ cfl°]E^ ae S 

M. #^(strobe clockHl nj-e}- #5.^ <y#<3 ^J: ^7l(500)<H] ^l^cf. ^ t^]o] B ] (Din) 
^ £ 5^ 4^(algnDinr0(l),algnDinr0(2), algnDinrl(3) ^ algnDinrl(4))af ^o] gfl^ofl ^ 
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<46> ^ 2 95*l(2nDsf4)4l3:fe- 2:71 s$s§o] 7>^tr *\S.o]t\.. ^, <2l*Lofl 

*1 1-°!^: 2:71 ^^(write command)^ S^H= (Command decoder; 100) ^fl £|s|| {± 

7)7} M-Bl-vfl^ 2:71 ^ (wrp)7> ^€4. 2:71 ^lJL(wrp)7 r *^3^ £ 

^ DQS li7} 2«i, ^ *>7J- 9H(dsf4)<ti3L7} ^-*] iEJl\i ^^ofl ^ 2 ^ (2nDf4)-i! 

^ol^Tfl ^cf. DQS ^(riningH £ 5^1 ^*}& 44 <^ AS. #<H^:4jI 7> 

^ ^-f, tDQSSmin(0.75*tCK)+^^tl DQS ^ 2«i (1.5*tCK : dsr4-dsf4-dsr4-dsf4 4*1 
4 *!#)+ tWPST (0.4*tCK)+rPW ^1Jl4 ^i^:400ps Bful 7>^ )=2.65*tCK + 400ps o]ifl 

«H1 *q 2 ^^l(2nDsf4)^1^7> >$^4. 44*1 efl*l (Latch4a, Latch4b. Latch4c ^ 

Latch4dH afl^m 3144* ^1 2 314 (2nDf4)^]S<Hl 51 Hfl4(Latch5a, Latch5b, 

LatchSc ^ Latch5d)S DQS ^ °<J (ringing) AS <y*fl 4# ^^1 (dsf4)^S7> ^7>^o. 

S. ^444£ iB£« (strobe clock)*)- ^4t11 4fe 3M4^ 2 #^4 ^7l» 7>4 

TT ^#3<*1 dlo]Ei7> £4- 

<47> ^] 2 4# ^^(2nDsf4)^]S7> 2.65*tCK + 400ps °}^\°\] ^^7)^ 4<£ 2:71 ^ 

4<H1 A^7> ^44 £^4^ ^-cr DQS 4 4°1 4(300)1- *fl444 4 *r ^1^7> 2.65*tCK + 
400ps 44°fl ^cf^ 44°14. 4 : i Lo fl4 2:71 *g s-c^^_j7 ^ 

^l^(wtp )7> DQS :E.4°14 (300)^1 ^4 4444 a1t>^- 4ns 4:2 4£ ^47}^ *r ^4^ 
1.36ns, ^ tCK=735Mhz 44 7> ^4. 

<48> 1^4 c-flolEi ^ 4;*] (data align margin)^ A 2 4# 314 (2nDsf4)^ 

^7> 2 #^ nfcl- tr^i^ 5L7fl 51.E.S Hfl4(Latch5a, Latch5b, Latch5c ^ Latch5dHl 2fl44 
4 dlolE-1^ s. 6 <HH a.^ 44^4 tDQSSofl 4tr *H^4 ^^^>7ll £4. sfl4^ 4 

444 £44 #4€- 444» 7f7|n oi^ 1.5*tCK °)H.sL iE S H (strobe 
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clock)-!- sfl*m #°oHl s^^b ^-f ^rfl cflojEi ^ *>*l(data align margin)^: 

0.75*tCK7]- ^ ^cf. 

DQS^I ^ sRl- ^ AlJr(dnr4 ^ SE^r dnf4)^ DQS e] a] ^ (200HH ^ 

€ 21-°^ *fl 2 Al^(2nd Dnf4)^ ^1 DQS= (300 HI ^ ^5= o] 

eR> DQS H-SM^tt H^^l^Ei ^/^ ^sl^> f-fr i=H^ ^EflS. ^ 



^r^°fl 3*}^ DDR H SDRMWH a>-§- 7 >^tl: 4 «1H HeMI*! DDR SDRAUHl 

3-§-^" t , ^q-fe c]lo]Ei7> 2 #^ nfcf «|-^7l nfl^-ofl tDQSSS. <y*V 

c-flolE) ^ f^i±t} 0.25*tCK ifl*l 0.75*tCKwfl, ^ 3«fl M-Jl DQS *}$± 
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11 

^"71 ^1^1 A]Jr 7 } 27fl nflpj-cf *>uf^ jfl 2 §>7J- ^Jxl A|it + 

7flS £^ CflolEl* ^71 7fl 2 ^JX] Al^ofl nj-sj. z|7) ^ tb 

4^t+" Til 

t-^ofl D^Sf ^"71 C-flolEi ^^S^-E^ #5.* El-o]o11 

^^>7l ^^7)* ol^^l ^^T *}^r ^7]^] Dfl 

2] 

1 %H1 ^^H, 

A o v 7l Aisoll ^ 3Mb|* efl^l*>7l *H l afl*l; 

^"71 Efl^l^l-71 711 2 * ^11 3 2fl*lS 711 1 Hfl*l Hi-; 

A o v 7l ^ ^Uiofl ofe} ^-71 711 2 ^ *ll 3 2fl*Hl ^7l sfl^l^ UMBlsq. 

£ cflolEl# zl-7l efl^l*>7l *ll 4 ,711 5 ^ Til 6 Bfl*l5. Tfl 2 sfl*l ZLf-; 
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*\ 7 & &3L<$ ^ #7} Xl 4, 5 ^ *ll 6 5fl*H Sfl^l^ 

^3 HH^l- zJ-71 efl^le>7) ^tb *fl 7, *fl 8, *l) 9 S *H 10 efl*]5. 3 efl*l 

^•71 Xl 2 oji^i Ai^ofl rcj-jq- a o v 7 i xl 7| x| 8> x| 9 * xl 10 efl^ofl z^ 7 l efl^l^ 
c-flolE^ z|7l Bfl^l^>7l 11, *fl 12, *fl 13 S afl 14 Efl^lS ^€ *ll 4 sfl^l H 

i#*H °1^<H^ S^O S ^ ^ 7 ]A1 nfla.^ ^ojEi 

3] 

*H 1 5A<H>H. 

[^T 1 * 4] 

CflolEl- AE S a A]^ol ^ oj}^ Al^ofl n)-E]- XI 1 21|*H 3| ol Ei §- Efl^l^ ^ 

31; 

HME-1 iSSl ^112] ojj*] Al^ofl u}E}- A o > 7 l xl 1 Efl*Hl 5fl^l^ D|l O) Ei 

g Afl^o. dHE|!- XI 2 ^ ^1 3 efl^lofl z}- 7 } Efl^sRr ^1; 

^7) ^ Aisofl uj-ef a 0 v 7 1 *fl 2 9? Xl 3 2fl*Hl AA 211*13 ^3 X]5. 
£ cflolEll- XI 4 ,*fi 5 ^ ail 6 2fl*H Efl*l*Rr #31; 
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^-7] x\3.6]} vty&r # 7 ] A] A, A] 5 ^ *fl 6 afl*H iifl*]^ *\)o}&\ 

Q A fl^^r ^olEil- *|1 7, *1] 8, *1] 9 ^ *fl 10 Hfl*H A?\ 2fi*l*Hr ^ 

^oM ^1^1 Al^7> 27fl nfl n>t} ^^E)^ z\] 2 ^Jlofl ^ <$7] 

A) 7, 8, 9 ^ 10 5fl*Hl AA 2fl*m ^H^i* z\) 11, 12, 13 ^ 14 

h)-e}- *£ 7 ] 11, 12, A) 13 ^ 14 Hfl*H z|7l Efl^l^l cIMe^ 

5] 

*fl 4 %H1 

^ H^T ^HJilS ^ -^71^ v\]2.ZJ{ °m 
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[51 1] 

DQS 



10 



dqs m 



DIN 



DIN m 



20 



[SL 2] 



TO W 
tDQSS=0 



.75*tCK ~N 



tDQSS=1.25*tCK 



strobe clock 



IC 



dsr4 



data 



30 



dsf4 



data 



40 



strobe clock 



X 



> 



0.5*tCK— o sttCK V — 0.5*tCK 

I 

DATA t£ "r^-^O.S'O.SnCIW^tCK 



50 



*ll3 AA 



ojE] 



tat! w 

GIO 



-60 
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[51 3] 
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15L 4] 




O 



I 01, rug 
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[51 5] 



CL 

ex. 

oo £=z >— cv> CO CO 
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